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A case-control study was conducted to evaluate risk factors for spontaneous abortions. Cases were 94 women with
two or more unexplained miscarriages (after exclusion of genetic, endocrine and Mullerian factors) and no term preg-
nancy, controls were 176 women admitted for normal delivery to the same clinic where cases were identified. Ques-
tions were asked about personal characteristics and habits, and gynaecological history. A family history of recurrent
miscarriage was more common among women with spontaneous miscarriages than among the controls (13 cases ver-
sus 8 controls, relative risk(RR) =3.2, 95% confidence interval (CD = 1.3-8.1). Compared to women whose menarche
occurred at age 11 or younger, the RRs were 0.8 when menarche occurred at age 12-13 and 0.5 at age 14 or more: this
trend in risk was statistically significant. Compared with never smokers, current smokers had about a 40% increased
risk of miscarriage and the risk increased with number of cigarettes per day. No association emerged with socio-
demographic characteristics (e.g. education, marital status, age of the partner), reproductive history (age at first preg-
nancy), type of contraceptive used and other general lifestyle habits (e.g. alcohol or coffee consumption).
Characteristics of women with unexplained recurrent
miscarriages are poorly understood. Various factors,
such as low socioeconomic status,1'2 specific occupa-
tion (i.e. anaesthesiologist, laboratory worker)3"5
smoking habits,67 methylxanthine or alcohol con-
sumption8"11 and early age at menarche12"16 have been
associated with an increased risk of early abortion, but
epidemiological evidence is scanty and controversial.
Paternal occupation, general environmental expo-
sures and smoking habits have been shown to impair
the number, motility or morphological features of
spermatozoa617 suggesting that male factors may be
relevant in early fetal loss.
We considered the relation between general charac-
teristics, various environmental factors and the risk of
spontaneous abortion using data from a case-control
study conducted in Northern Italy.
SUBJECTS AND METHODS
Between January 1987 and June 1988, trained inter-
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viewers identified and questioned cases and controls
using a standard questionnaire.18 Cases were women
who had two or more 'unexplained' miscarriages
before three months of gestation and without full-term
pregnancies, admitted or referred during the study
period at the outpatient fertility clinic of the First
Obstetric and Gynecology Clinic of the University of
Milan. All women were normal at standard medical
examination which included hysterosalpingogram,
luteal phase endometrial biopsy, glucose tolerance
test, hormonal profile (three progesterone and prolac-
tin assays in the luteal phase plus one T3, T4, TSH and
FTI assay) and determination of karyotype from per-
ipheral leukocytes of both partners. Women with
repeated miscarriages and no previous term pregnancy
were identified as cases under the assumption that any
potential risks factor for spontaneous abortion should
be more evident in women with recurrent ones. A total
of 94 cases, aged 25-39 years (median age 32) met
these criteria; 67 women reported two miscarriages, 20
three, and seven four or more. Women admitted for
normal delivery on randomly selected days to the same
University Clinic were chosen as controls. To better
distinguish potential risk factors, women were specific-
ally excluded if they reported a history of one or more
spontaneous abortions. A total of 176 women aged
24—39 years (median age 29) were interviewed. The
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distribution of cases and controls according to age and
parity of controls is shown in Table 1.
Information was collected on personal character-
istics and habits, gynaecological and obstetric data and
smoking habits at diagnosis of pregnancy (last miscar-
riage for cases, index pregnancy for controls). Infor-
mation on occurrence of spontaneous abortion in
maternal first-degree relatives and maternal number of
sisters was also obtained. Questions on alcohol, coffee
consumption and smoking included consumption or
smoking during the last miscarrying pregnancy for
cases and in the first trimester of the index pregnancy
for controls.
Data Analysis
Odds ratios (as estimators of relative risks, RR),
together with their 95% confidence intervals (CI),
were computed" and, when appropriate tested for
trend.20 Potential confounding factors were controlled
individually using stratification and the Mantel-Haens-
zel procedure.21 However, since adjustments for these
factors did not materially change most of the relative
risk, estimates adjusted for age only were chosen for
presentation.
RESULTS
Table 2 presents the distribution of cases and controls
according to selected socio-demographic and repro-
ductive characteristics, contraception histories and
general lifestyle habits found in this study to be not sig-
nificantly associated with the risk of recurrent miscar-
riage. Education, marital status, body mass index,
contraception, age at first pregnancy and alcohol con-
sumption showed no significant relationship with spon-
taneous recurrent miscarriage. Coffee drinkers also
were not significantly elevated risk (RR coffee drink-
ers versus non-drinkers = 1.4, 95% CI = 0.7-2.6).
Paternal age tended to be higher in cases than in con-
trols, but the relative risks adjusted for maternal age
TABLE 1 Distribution of 94 cases of recurrent miscarriage and 176
controls according to age and parity of controls. Milan, Italy. 1987-88
Cases Controls
No. No. (*>)
Age (years)
<30
30-34
*35
Parity
0
1
41
35
18
94
(44)
(37)
(19)
(100)
101
55
20
92*
66
IS
(57)
(31)
(11)
(52)
(38)
(10)
were close to unity and the trend in risk not statistically
significant.
The relationship between recurrent miscarriages
and maternal family history of spontaneous abortions
is set out in Table 3. A family history of recurrent mis-
carriages was more common among women with spon-
taneous abortions than controls, being reported in 12
cases and eight controls. The corresponding RR was
3.2, (95% CI = 1.3-8.1)
Table 4 presents the relationship between age at
menarche and spontaneous miscarriages. Relative to
women whose menarche occurred at age 11 or
younger, the RR were 0.8 (95% CI = 0.4-1.4) when
menarche occurred at age 12 or 13 an^ n 5 (95%
TABLE 2 Distribution of 94 cases of recurrent miscarriage and 176
controls according to demographic, reproductive and contraceptive
history and lifestyle habits. Milan, Italy. 1987-88
Relative risk*
Cases Controls (95% confidence interval)
Education (years)
<7 7 14
7-11 29 63
*12 58 99
Marital status
Never married 2
Ever married 92
Paternal age
<30 20
30-34 37
35-39 23
*40 14
Age at first pregnancy
<25 35
25-29 39
*30 20
Oral contraceptive use
Never 64
Ever 30
lUDuse
Never 85
Ever 9
Coffee consumption
No 16
Yes 78
Alcohol consumption
No 37$
Yes 55
Body mass index (kg/m2)
<20 29
20-22.5 34
>22.5 31
3
173
50
78
33
15
64
85
27
123
53
162
14
42
134
69
107
62
54
60
It
0.9 (0.3-2.4)
1.2(0.5-2.9)
p trend - ns
It
1.3(0.2-7.5)
It
1.2(0.6-2.4)
1.4(0.5-3.7)
1.0(0.2-4.6)
p trend = ns
It
0.8(0.5-1.4)
1.2(0.5-3.2)
p trend •- ns
It
1.1 (0.7-1.7)
It
1.2(0.5-3.0)
It
1.4(0.7-2.6)
It
0.9(0.6-1.5)
It
1.3(0.7-2.5)
1.1 (0.6-2.0)
p trend =• ns
•Index pregnancy is not included.
•Adjusted for age.
tRefcrence category.
ns — not significant.
JThe sum does not add up to the total because of missing values.
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TABLE 3 Distribution of 94 cases of recurrent miscarriages and 176
controls according to maternal family history of spontaneous abortions.
Milan, Italy, 1987-88
Cases
Maternal family hislory of
spontaneous abortions
No 82
Yes 12
Controls
168
8
Relative risk*
(95% confidence interval)
It
3.2(1.3-8.1)
•Adjusted for age.
tReference category.
CI = 0.2-1.0) at age 14 or more. This trend in risk was
statistically significant.
Smoking habits are considered in Table 5. Com-
pared with never smokers, current smokers had an
about 40% increased risk of recurrent abortion
(RR = 1.4 95% CI = 0.8-2.9) and the risk increased
with number of cigarettes per day the trend in risk
being statistically significant.
DISCUSSION
Various areas of potential interest emerged from this
exploratory study of causes of unexplained miscar-
riages. Women with spontaneous abortion had a family
history of fetal wastage, were more frequently ciga-
rette smokers and had early age at menarche. No
association emerged with indicators of social class,
marital status, paternal age, body mass index and
alcohol and coffee consumption.
Various potential sources of bias should be con-
sidered in the interpretation of these findings. The
choice of women who delivered only normal babies as
controls seemed the most appropriate in terms of com-
parability with cases, since it excluded infertile women
and patients with previous abortion who may share
similar characteristics with cases. Other sources of
selection bias were considered not important in this
study. Controls were identified over the same period
on selected days and in the same institution as cases,
and participation rate was almost complete.
Recall bias should be taken into account in the inter-
TABLE 4 Distribution of 94 cases of recurrent miscarriage and 176
controls according to age at menarche. Milan, Italy, 1987-88
Relative risk*
Cases Controls (95% confidence interval)
Age at menarche
12-13
31
52
11
46
91
39
It
0.8(0.4-1.4)
0.5(0.2-1.0)
p trend = 0.04
pretation of the positive association between family
history of recurrent early fetal loss and spontaneous
miscarriages, because cases are probably more aware
of obstetric problems. However, no association
emerged with family history or other obstetric prob-
lems, e.g. late fetal loss or ectopic pregnancy (data not
shown). It is thus conceivable that some family/genetic
component may play a role in the aetiology of abor-
tion, even though clinically evident genetic anomalies
were ruled out by the determination of karyotype from
peripheral leukocytes.
A positive association emerged between early
repeated miscarriages and smoking habits. The risk
estimates did not appreciably change after adjustment
for potential confounding factors such as education
and occupation. The harmful effects of cigarette smok-
ing in pregnancy are well recognized.6-7 An increased
rate of spontaneous abortions in smokers has been
reported in several prospective and retrospective stud-
ies, with relative risks ranging from 1.2 to I.8.6"-22"24 In
biological terms, smoking can cause fetal loss by
decreasing uteroplacental perfusion and leading to
fetal hypoxia. Morphological changes in the placental
vasculation causing chronic ischaemia and chronic
hypoxia have been observed in smokers.25 These find-
ings have been associated with the many pathophysi-
ological adverse effects of smoking on reproduction,
ranging from early fetal loss to low birthweight or pre-
term birth.6
This study also highlighted the relationship between
early age at menarche and increased risk of miscar-
riage. Several other studies on different populations
have reported an inverse relationship between age at
menarche and risk of spontaneous abortions. These
findings were, however, largely controversial12"16 and
have been criticized because they are based on inter-
views with old women, whose recall of age at menarche
may well be imprecise.26 Recall bias should not be a
TABLE 5 Distribution of 94 cases of recurrent miscarriage and 176
controls according to smoking habits. Milan, Italy, 1987-88
Never smokers
Current smokers
(no. cigarettes/day)
1-9
*10
Exsmokersi
Cases
44
18
17
15
Controls
98
32
20
26
Relative risk*
(95% confidence interval)
It
1.3(0.6-2.5)
1.6(0.7-3.2)
1.1 (0.4-2.5)
p trend = 0.04}
•Adjusted for age.
tReference category.
•Adjusted for age.
tReference category.
tExsmokers were defined as women who quit smoking more than one
year before the diagnosis of the index pregnancy.
{Exsmokers excluded.
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major problem in the present study since more than
75% of cases and controls were below age 35, and it is
unlikely that case or control status influenced reporting
of age at menarche. Likewise, adjustment for major
potential confounding factors (including socio-
economic status and body mass index) did not appre-
ciably change the estimated RRs. It is still difficult to
explain this association, although early maturation or
the occurrence of menses before complete maturation/
growth of uterus may, in itself, represent a disadvan-
tage for reproduction.
Some negative findings should be briefly discussed.
No association emerged in this study between edu-
cation and risk of spontaneous miscarriage. The risk of
spontaneous abortion increased from higher to lower
social class in a study conducted in the early 1970s in
Finland,' but was not found to be associated with
socioeconomic class in a more recent analysis con-
ducted on 700 women in Denmark.2
With regard to alcohol and coffee consumption, no
statistically significant association emerged with the
risk of recurrent miscarriages, although cases were
more frequently coffee drinkers. These findings are
consistent with most (but not all) available epidemi-
ological data. For example, no association between
alcohol consumption and first trimester miscarriages
emerged in studies conducted in Finland27 or Califor-
nia," although an approximately 25% increased risk of
spontaneous miscarriages in women drinking alcoholic
beverages twice a week or more was found in a case-
control study conducted in the US10 (see l8 for a
detailed discussion).
Data on the relationship between coffee drinking
and miscarriage are scanty and not completely consis-
tent. For example no relationship between caffeine
consumption and spontaneous abortion emerged in a
retrospective cohort study on a Mormon population,28
but an elevated late spontaneous abortion risk of about
70% was observed in heavy caffeine users in a prospec-
tive study of more than 3000 women conducted in the
US. This finding was however of borderline statistical
significance.29 In consideration of the reported associ-
ation between caffeine consumption in pregnancy and
low birthweight, and its potential teratogenic effect,8
coffee consumption in pregnancy represents an impor-
tant topic for epidemiological and biological studies on
reproduction towards which this study has provided
some (however inconclusive) additional data.
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